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ICC PUBLIC COMMENTS ON VECTREN’S 2020 IRP 

Southern Indiana Gas and Electric Company d/b/a Vectren a CenterPoint Energy Company 
(Vectren) submitted its 2020 IRP to the Indiana Utility Regulatory Commission (Commission) in June 
2020. The Indiana Coal Council (ICC) and Sunrise Coal Company (Sunrise) have reviewed the 2020 IRP 
and provide the following joint comments for the Commission’s consideration. 

Conclusion 

Vectren’s 2020 IRP analysis is biased in a number of ways but perhaps most glaringly by its 
different treatment of capital costs. For new investments in renewables, gas, and batteries the capital 
expenses were levelized over the expected useful life of the asset. In contrast, the full incremental capital 
costs related to the retention of the AB Brown units were front loaded into a single year. This variable 
treatment of capital costs inflated the Net Present Values (NPV) associated with the Business-As-Usual 
(BAU) to 2029, BAU to 2039, and the Bridge cases, and thus makes the High Technology case (Vectren’s 
Preferred Portfolio) seem materially more attractive than what it really is. In fact, if the full incremental 
capital costs related to retention of the AB Brown units are amortized over a reasonable useful life, 
Vectren’s Preferred Portfolio loses its economic advantage. 

However, that major analytical flaw is not the only one. Vectren’s 2020 IRP: (1) assumes inflated 
delivered coal costs in the BAU cases; (2) assumes extremely low natural gas prices in the Preferred 
Portfolio; (3) fails to model what is now considered to be a likely carbon regime; (4) fails to consider a 
range of market capacity prices; (5) likely understates renewable costs; (6) likely understates renewable 
integration challenges; and (7) fails to consider a range of potential new technology options. 

Because of the material analytical flaws the 2020 IRP does not justify implementation of Vectren’s 
Preferred Portfolio, including both (1) irreversible decisions to retire existing resources, and (2) new 
investments in other resources (particularly natural gas) which could become stranded investments before 
their costs are fully recovered. Accordingly, before making any irreversible decisions to retire existing 
resources or seeking approval for new investments in other resources, Vectren must start fresh, correct the 
material flaws in its analysis, and consider a full range of reasonable options based on reliable, current cost 
data. 

Finally, because of MISO’s concern that above certain renewable penetration levels, renewable 
integration will become materially more expensive, the IURC or some other state entity should consider 
the best statewide renewable investment strategy so that individual utilities are cooperating, rather than 
competing, over limited access to renewable resources. Such a statewide strategy may need to include 
optimizing in-state renewable generation and funding transmission upgrades. 

Summary 

Vectren’s 2020 IRP recognized the repudiation of its 2016 IRP in one important respect. It is no 
longer proposing a combined cycle gas plant (CCGT) in its Preferred Plan. Rather it is proposing a more 
diverse portfolio with more renewables, battery storage, and two combustion turbines (CT’s). Vectren has 
not abandoned its plans for a CCGT, noting one advantage of the CT’s is the ability to convert them to 
CCGT’s should the situation change. The 2020 IRP is similar to the prior plan in that it deliberately attempts 
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to justify the closure of the AB Brown coal units in 2023 rather than fairly considering their continued 
operation. Each of the identified methodological concerns are summarized below. 

 Vectren determined the capital cost upgrades that would be required to keep the AB Brown 

station on-line and burning coal beyond 2023 in two cases, BAU to 2029 and BAU to 2039. In 
these cases Vectren assumed recovery of those costs in one year, rather than amortizing 
recovery over the life of the investment. In contrast, for other new capital investments Vectren 
assumed amortized recovery over the life of the investment. This differential treatment 
materially slanted the NPV metric in favor of investing in new resources and against the BAU 
cases. 

See Discussion Section II “Differential Amortization of Capital Costs” below. 

 Vectren continued to use the 20-year NPV as the only economic metric for ranking of its 
scenarios. However, this metric, while useful, provides limited information as to the rate 
impacts over the 20-year period and beyond. Ratepayers would likely prefer a plan with lower 
costs in the first five or ten years (but possibly higher costs in the more distant future which is 
harder to project), over a plan with higher costs in the early years (and more speculative cost 
savings in the tail years). Both plans, however, might have materially similar NPVs. A proper 
resource plan should consider both the overall costs as reflected in NPVs and the shape of 
projected annual rate impacts, recognizing that the farther into the future one attempts to 
project, the more unreliable one’s assumptions become. 

See Discussion Section III “Over-reliance on 20-year NPV” below. 

 Vectren failed to give the BAU to 2029 case any value related to the benefit to Vectren of a 
delay in selecting no- or low-carbon generation sources. By deferring its decision-making on 
replacement resources until a later period, Vectren will have better visibility into more 
alternatives. 

See Discussion Section IV “Failure to Adequately Consider Advantages of Deferring 
Investment in New Resources” below. 

 Vectren’s carbon analysis used a carbon price as a proxy for a carbon regime, ignoring 
increasing indications that Resource Portfolio Standards for achieving net zero emissions has 
become a more likely future scenario. A net zero plan could preclude the use of natural gas 
CT’s or CCGT’s or could require they be retrofit with carbon capture. 

See Discussion Section V “Failure to Consider Possible Impact of Potential Resource Portfolio 
Standards” below. 

 In addition to carbon pricing, Vectren’s analytics appear to be based upon a number of 

problematic assumptions including capacity costs, fuel prices, and capital costs, For example, 
Vectren received an extremely attractive offer that would have reduced the delivery costs of 
coal to AB Brown by an over $16 million on an NPV basis. The offer, which provided firm 
and constant pricing for an entire 11-year period, was received well in advance of the 
publication of the IRP but was not included in the IRP analysis. The estimated plus $16 million 
NPV benefit does not include the additional benefits afforded by lower costs related to 
improved dispatchability of the coal units. At the same time it ignored reasonably expected 
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savings in its BAU cases, Vectren represented it used a very low natural gas prices to justify 
the CT’s in the High Technology case. 

See Discussion Section VI “Unreliable Assumptions regarding capacity costs, fuel prices, and 
capital costs” below. 

 Vectren has played down the importance of MISO’s findings related to renewables, i.e., that 

MISO is limited with respect to renewables integration and that costs increase significantly 
above 30 percent renewables. These findings are for MISO as a whole, not an individual utility 
and they point to the necessity that an entire state plan be integrated, not on a utility by utility 
basis. MISO’s findings further confirm that higher integration levels would result in lower 
dispatch of renewables, thereby reducing capacity factors and increasing fixed costs. 

See Discussion Section VII “Inadequate Attention to Potential Impact of Future Renewables 
Saturation of MISO Market” below. 

Discussion 

I. 2020 IRP cases and the Preferred Portfolio 

Vectren ultimately developed the following 10 portfolios. 

The BAU to 2039 portfolio included the continued operation of all existing units. The BAU to 2029 
portfolio included the continued operation of AB Brown through 2029. The Bridge cases were variants of 
cases which assumed conversion of one or both AB Brown units to natural gas. The other cases include 
some combination of renewables, gas, and coal (Culley 3) except for the Renewables 2030 which requires 
no fossil-fuel fired generation after 2030. All of the scenarios assume Vectren exits its 50 percent of Warrick 
4 by 2024 although Vectren indicated an extension is possible. 

1 Reference Reference Case

2 BAU to 2039

3 BAU to 2029

4 ABB1 gas conversion

5 ABB1+ABB2 gas conversons

6 ABB1 gas conversion + CCGT

7 Diverse Diverse Small CCGT

8 Renewables + Flexible Gas

9 Renewables 2030

10 Scenario High Technology

BAU

Bridge

Renewables
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Vectren developed five scenarios to apply to the portfolios. The key inputs for each scenario are 
shown below. 

Vectren concluded that the portfolio yielded by the High Technology scenario was its Preferred 
Portfolio. Vectren concluded that the High Technology portfolio produced, on an NPV-basis, $320 million 
in savings (using the Stochastic Mean 20-year NPV) compared to the Business As Usual to 2039 portfolio. 

The Preferred Portfolio selected by Vectren consists of the following: 

 Early addition of solar and wind projects to take advantage of the Production Tax Credit (PTC) 
for wind and the Investment Tax Credit (ITC) for solar 

 The addition of two gas-fired combustion turbines 

 The retirement of AB Brown and Culley #2 units by 2024 
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According to Vectren, the five-year action plan to implement its IRP is as follows: 

1. Finalize selection of renewables from all-source RFP and seek approval for these projects from 
the IURC. 

2. Continue efforts towards energy efficiency (EE) 

3. Pursue two natural gas Combustion Turbines (CT’s). 

II. Differential Amortization of Capital Costs 

Vectren “modeled” the costs that would preserve the AB Brown station in its IRP as upfront costs 
that were not levelized over the extended life of the asset. For example, the entire cost to replace the scrubber 
on AB Brown was included 2024 rather than levelized over the extended life of this plant. The costs for 
new investments in renewables, gas, etc. were modeled as levelized investments. The different approaches 
served to increase the NPV for each case which treated incremental investments as upfront investments. 
Vectren provided the rationale in the following Confidential Response to Citizens Action Coalition. 

Vectren is justifying this decision as a modeling decision. There is flexibility in Aurora that easily 
allows the capital investment to be included either as an upfront cost or a levelized cost. Therefore, he 
decision to make it an upfront cost was neither a modeling necessity nor a modeling convenience. It is not 
credible that Vectren would have ceded this decision to the modelers. Nor is it credible that Vectren and 
the modelers did not know the impact on the relative NPVs of treating the investments as an upfront 
investment versus a levelized investment. 

1 Response to CAC DR Set 4 to Vectren, DR 4.4. 
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The estimated impact of the change in the NPV from an upfront cost to a levelized cost is shown 
below. Note that Vectren excluded Culley 2 in its BAU to 2029 case but included Culley 2 in its BAU to 
2039. Culley 2 is excluded in both cases below.2

This recalculation does not include other issues with the Vectren analysis which are discussed below. 

III. Over-reliance on 20-year NPV 

Vectren uses a 20-year Net Present Value of Revenue Requirements as the sole economic metric 
to evaluate its scenarios and as a proxy for rate impacts. 

This fallacy that a 20-year NPV is a proxy for customer impact was shattered when NIPSCO filed 
a CPCN in 2019 implementing its plan developed from its IRP. NIPSCO indicated in its filing that if it 
utilized its standard cost of service calculations, its proposal would result in a plus 30 percent increase in 
current rates.3 Yet this was the proposal which supported the IRP preferred scenario had an NPV 20percent 
lower than the business as usual scenario.4 As was pointed out in comments related to NIPSCO’s IRP, the 
Preferred Scenario was only economic because NIPSCO extended the standard 20-year term to 30 years to 
capture what could best be called hypothetical savings in years 20 to 30.5

A 20-year NPV says nothing about the shape of the cost curve. Two scenarios can have the same 
NPV but have very different ratepayer impacts during the first five to 10 years. For example, in a heavy 
renewable scenario, optimism about the future “savings” related to renewables could offset higher costs in 
the early years. Vectren is simply wrong that the NPV is a proxy for customer impact. 

This is not to say that one metric should not be a 20-year NPV. This is to say, it should not be the 
metric to determine “affordability” which is what Vectren states it is being used to determine. 

At a minimum, 5- and 10-year NPVs should also be included. Preferably, Vectren should provide 
an estimate of rate-payer impacts. 

2 Culley 2 is a small older unit. There is no dispute over whether it should be retired and, therefore, there is no 
reason to include incremental costs in BAU to 2039 that would allow it to continue to run. 
3 https://iurc.portal.in.gov/docketed-case-details/?id=94e9d4bf-5126-e911-814c-1458d04e2938
4 https://www.nipsco.com/docs/librariesprovider11/rates-and-tariffs/irp/2018-nipsco-irp.pdf, page 151. 
5 https://www.in.gov/iurc/files/ICC%20PUBLIC%20COMMENTS%20ON%20NIPSCO%202018%20IRP.pdf

20-Year NPV

Portfolio vs 

BAU 2029

Portfolio vs 

BAU 2039

Portfolio vs 

BAU 2029

Portfolio vs 

BAU 2039

Reference Case ($71,769) ($97,186) -2.7% -3.6%

BAU to 2039 $25,417 $0 0.9% 0.0%

Bridge BAU 2029 $0 ($25,417) 0.0% -0.9%

Bridge AAB1 Conversion + CCGT $266,539 $241,121 9.9% 8.9%

Bridge ABB1 Conversion $38,718 $13,301 1.4% 0.5%

Bridge ABBI + ABB2 Conversion $199,303 $173,886 7.4% 6.4%

Diverse Small CCGT $74,855 $49,438 2.8% 1.8%

Renewables Peak Gas ($87,896) ($113,313) -3.3% -4.2%

Renewables 2030 ($9,844) ($35,261) -0.4% -1.3%

High Technology ($9,222) ($34,639) -0.3% -1.3%

(2018$ Thousands) Percent

Portfolio
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IV. Failure to Consider Advantages of Deferring 
Resource Commitments 

Given the significant uncertainty at this time regarding a future carbon regime, how long constraints 
in MISO will limit integration of renewables, the pace of development of new low- and no-carbon emitting 
technologies, battery capability, future natural gas prices, and renewable prices, the ability to defer 
particularly irreversible decisions has value. In its BAU to 2029, Vectren gives no value to the benefit to 
Vectren of a delay in selecting no- or low-carbon generation sources. By deferring its decision-making on 
replacement resources until a later period, Vectren will have better visibility into carbon requirements and 
resource options. 

Among the risks associated with Vectren’s Preferred Portfolio are (1) the reliance on CT’s as the 
back-up to renewables, (2) the potential use of long-term Power Purchase Agreements (PPAs) that commit 
Vectren to offtake for 15 to 20 years, and (3) the closure of largely depreciated coal assets that can continue 
to provide low cost power through at least 2029. Reliance on gas generation is problematic if natural gas 
cannot be used without carbon capture. Long-term PPAs typically lock in pricing during a period when real 
price declines are expected to continue. The closure of existing coal plants burden customers with high 
stranded costs which could otherwise provide low cost generation until there is greater certainty as to the 
direction of the industry. 

V. Failure to Consider Possible Impact of Potential 
Renewables Portfolio Standards 

As shown above, Vectren assumes a carbon regime in the IRP in all cases. Other than the Low 
Regulatory case, Vectren uses a CO2 tax as a proxy for the regulations.  

A CO2 tax is certainly one possibility. However, increasingly, it appears that any federal plan 
would adopt Renewable Portfolio Standards (RPS) or Clean Energy Standards (CES) which the majority 
of states have already instituted either mandatorily or voluntarily. RPS status by state is shown below. 
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RPS STATUS BY STATE

Because of federal inaction on climate change, states have ramped up individual decarbonization 
efforts. In the last four years, six U.S. states, Puerto Rico, and Washington D.C. have enacted legislation 
committing them to sourcing 100% of their electricity from renewable or clean sources in the coming 
decades. Several other states across the country are considering similar legislation. In states where there is 
no mandate, in-state municipalities have in some cases made their own. For example, in Florida, which 
currently has no state-wide RPS, 17 cities and towns are committed to some form of decarbonization. 
According to the Sierra Club, 165 cities and towns in the U.S. have committed to completely decarbonizing 
their electricity supply by varying dates. 

Even though the outcome of the 2020 Presidential election is not yet known, it is useful to consider 
the Biden Clean Energy and Climate Plan. The plan has targeted economy-wide net-zero emissions by no 
later than 2050 with full power sector decarbonization by 2035. Achieving the 2035 goal would mean power 
comes from either clean energy sources such as nuclear, hydro, solar or wind or from fossil fuel sources 
(natural gas and coal) that are equipped with carbon capture. Notably, the Biden plan does not mention a 
federal carbon tax but does mention the use of carbon capture technologies on existing power plants. 

The purpose of this discussion is to point out that a carbon tax at different levels is not in and of 
itself sufficient to analyze the impact of a carbon regime. While consideration of a range of carbon taxes 
could be included in Vectren’s analysis, the correct analysis would also include consideration of a range in 
carbon policies including net zero by 2035 as put forth in the Biden plan. A net zero requirement by 2035 
would potentially strand new investments in gas absent a retrofit of carbon capture. In either case, i.e., a 
shorter life or a carbon capture retrofit, the costs of gas would be significantly higher than represented in 
the IRP. No scenario in the IRP considered this occurrence. 

It is also worth noting with respect to gas-fired generation that, with one exception, the gas price 
forecasts do not assume methane controls at the wellhead as shown above. Not only are methane controls 
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included in the Biden Clean Energy and Climate Plan, requiring aggressive methane pollution limits for 
new and existing oil and gas operations is a day one item should Biden be elected. 

There has been some previous regulation of methane emissions from gas wells. In 2016, EPA 
issued the first rule expressly targeting methane emissions from oil and gas well-head. These New Source 
Performance Standards were issued pursuant to Sec. 111(b) of the Clean Air Act. EPA also began the 
process of developing regulations for existing oil and gas infrastructure for methane leaks, venting, and 
flaring under Clean Air Act Sec. 111(d). 

After the change in administration in 2017, EPA suspended its efforts related to existing wells. In 
March 2017, President Trump issued his “Executive Order on Promoting Energy Independence and 
Economic Growth” that included a directive to EPA to reconsider the 2016 methane standards for the oil 
and gas industry. While the reconsideration was underway, the D.C. Circuit ordered EPA to enforce the 
2016 methane rule. In March 2018, EPA finalized an initial amendment to the 2016 NSPS rule to allow 
leaks to go unrepaired during unscheduled or emergency shutdowns. On August 13, 2020 EPA released two 
final rules revising and rolling back aspects of the VOC/methane NSPS, effectively eliminating them.

The purpose of providing this history is to demonstrate that methane controls were required at new 
wells since the 2016 NSPS. That precedent increases the likelihood that a change in administration will 
restore that requirement. Given methane has 84 times the warming power of carbon dioxide over a 20-year 
time frame6, methane controls on existing wells are likely to be included in any carbon regime, not just the 
most stringent. 

VI. Unreliable Assumptions Regarding Costs and 
Alternatives 

A. Renewable Costs 

The costs for renewable generation have turned out to be uncertain. Therefore, reliance on assumed 
IRP renewable costs has created a potential disconnect in the selection of preferred scenarios. 

In July 2020, NIPSCO petitioned for approval and associated cost recovery of (1) a Solar Energy 
Purchase Agreement between NIPSCO and Brickyard Solar, LLC (“Brickyard”) dated June 30, 2020 
(“Brickyard PPA”), and (2) a Solar Generation and Energy Storage Energy Purchase Agreement between 
NIPSCO and Greensboro Solar Center, LLC (“Greensboro”) dated June 30, 2020 (“Greensboro PPA”), 
collectively referred to as the “Solar PPAs.” Cost information was not provided in the filings as it was 
deemed commercially sensitive. In September 2020, the Office of Utility Consumer Counsel (OUCC) filed 
testimony in the proceeding. The testimony is relevant in this proceeding as it demonstrates the uncertainty 
of the assumptions used in IRP’s to conclude a preferred portfolio. The most compelling testimony came 
from Peter M. Boerger, PhD who found not only were the resource costs higher than what had been assumed 
in NIPSCO’s 2018, they were so much higher that he believed the IURC should consider whether the entire 
conclusions of the IRP be reconsidered.7 According to Dr. Boerger, 

6 https://www.edf.org/climate/methane-other-important-greenhouse-gas 
7 Cause 45403, Redacted Testimony of OUCC Witness Peter M. Boerger, Ph.D., September 8, 2020. Pp 5-6 (If 
NIPSCO’s solar resources had in its 2018 IRP been modeled to be {redacted] higher, other resource options would 
have been more attractive and NIPSCO’s model may have selected a different resource mix. Thus, the higher solar 
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This is no small issue considering that the wellbeing of NIPSCO’s residential customers 
and the competitiveness of its business customers relies on keeping rates as low as 
reasonably possible. NIPSCO apparently made a misjudgment in its Short-Term Action 
Plan that solar resource prices would not substantially increase in the short term, leading 
to NIPSCO receiving much higher cost responses than available just two years ago in its 
first request for proposal (“RFP”). The effects of these misjudged costs will grow as 
NIPSCO presents additional solar resource proposals grounded in its Short-Term Action 
Plan, since the installed capacity from its current proposals represents about only 21% of 
the total amount of solar capacity envisioned in that Plan. 

Dr. Boerger challenges the supporting testimony from NIPSCO’s witness who argues over a 30-
year period the rate impact of the PPA is smaller than what Dr. Boerger represents. Dr. Boerger notes that 
“Including those far-in-the-future costs makes the cost increase look smaller on a percentage basis than the 
increase in PPA cost”. ICC notes it specifically challenged NIPSCO’s use of a 30-year NPV given its sole 
purpose appeared to be to justify a plan than could not be justified over a 20-year term.8

OUCC witness Lauren M. Aguilar also raised the concern about the uncertainty of proposed 
projects noting that in Cause No. 45207 NIPSCO received approval to enter into a PPA with Roaming 
Bison Wind, LLC only to in a related case Cause No. 45196 to file notice that Roaming Bison could not 
preform. The Roaming Bison project was not able to obtain a site permit. 

Vectren is currently experiencing a delay and significant cost overrun on a project for which it 
received approval. In May 2018 in Cause 45086, Vectren sought and ultimately received approval to 
construct, own and operate a solar energy facility, referred to as the Solar Project. As part of the approval, 
Vectren is required to provide quarterly reports on the construction of the Solar Project. The report at the 
end of Q1 2020 indicated a significant problem and at least a four-month delay which it alleged to be related 
to COVID-19 although at the end of March 2020 there were limited COVID-19 impacts. Further, the EPC 
contractor withdrew. The report at the end of Q2 2020 showed over a 20 percent increase in project costs. 
This project had been challenged on the basis of need and cost and ultimately only went forward due to a 
settlement with the OUCC and the Citizen’s Action Coalition. 

The lessons from the recent experiences of both NIPSCO and Vectren are that the IRP assumptions 
regarding renewable pricing may not be achievable and that even an all-source RFP is not dispositive. 
Vectren which had chosen to rely heavily on the results of the RFP admits as much. In the 4th Stakeholder 
Meeting Minutes provided in Volume 2 of the 2020 IRP, Vectren “found there are many difficulties with 
(the all-source RFP) process. The long timeframe makes it difficult for developers to hold their projects and 
pricing plus many projects are picked up by other groups while the IRP analysis is being performed.” 

B. Coal Prices 

Coal prices are a significant determinant of resource choice. Vectren developed a delivered coal 
price forecast for the IRP by average forecasts of several consultants. As discussed below with capacity 
prices, this methodology is problematic because it does not control for other assumptions in the respective 

costs NIPSCO is now seeing call into question whether the resources in this case, which are part of NIPSCO’s 
Short-Term Action Plan, should be reconsidered.” 
8 https://www.in.gov/iurc/files/ICC%20PUBLIC%20COMMENTS%20ON%20NIPSCO%202018%20IRP.pdf
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forecasts which affect pricing because they affect overall demand. For example, one consultant may assume 
an aggressive carbon regime while another may assume no new regulations. 

As the relevant coal price includes transportation costs, the origin of Vectren’s assumption is not 
clear. Vectren, however, did not need to make an assumption for the transportation costs because in early 
November 2019, CSX made a proposal to Vectren for transporting coal to the AB Brown station at a fixed 
rate for 11 years. At that time, the IRP was not finalized. CSX provided its proposal so that it could be 
ascertained whether the rates CSX offered to Vectren for this move were incorporated into Vectren’s 
analysis. Vectren did not include the CSX offer. 

The offer was attractive for several reasons. The rate was lower than the current contract. The rate 
was divided into fixed and variable costs with the variable costs only applying to tonnages above contract 
minimums, and the fixed and variable rates were fixed and firm for 11 years, i.e., no escalation. CSX 
indicated that Vectren never engaged in conversations with them about the proposal. (Confirm last sentence 
is correct.) 

There were two impacts associated with Vectren’s failure to incorporate the offer. The first was 
that the delivered costs of coal to the Brown station in the IRP analysis were over-stated. As shown below, 
putting the rail costs on an equivalent basis, the delivered costs of coal range from $1.62 per ton (2018$) to 
$2.80 per ton (2018$) below what Vectren assumed in the IRP. For the 11-year contract, the NPV associated 
with continuing operations at AB Brown would have been reduced by over $16 million assuming annual 
deliveries of 1.2 million tons per year. 

BENEFIT OF LOWER RAIL RATE TO AB BROWN 

The second, and more significant impact, is that the dispatch analysis understated the dispatch of 
the AB Brown station which had several collateral impacts. Energy costs were over-stated as more 
expensive power was used. In addition, the efficiency of the AB Brown plants was understated as lower 
capacity factors reduce efficiency and increase O&M costs. 

The magnitude of the modeling errors depends upon how Vectren dispatches the AB Brown units 
with a lower delivered coal cost than assumed in the existing modeling. As noted, the CSX proposal 
included a fixed and variable cost. The fixed costs were to be paid quarterly based upon the tonnage 
nomination. In many respects, this is similar to Firm Transportation for natural gas. If Vectren appropriately 
modeled the CSX contract it should have assumed the plant was dispatched only on the variable 
transportation cost. As a result, the transportation costs would have been substantially lower. Modeled 
properly the plant would have had better dispatch and lower costs and the NPV benefit would have been 
larger. 

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

IRP

Assumption

CSX

Offer

2019 Tonnage

NPV $16,277,106
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C. Natural Gas Prices 

Vectren developed a Reference natural gas price forecast from the averaging of five forecasts it 
obtained from third parties. Vectren then developed three alternatives9 that are significantly both higher 
and lower than the Reference forecast. Typically, analyses are based upon the Reference forecast with and 
without stochastics. Analyses using high and low scenarios are performed to bookend the results. In other 
words, the scenario analysis is performed to understand how sensitive the outcome is to significant changes 
in the natural gas price forecast. 

The natural gas prices scenarios included in the IRP are provided below. As shown, the natural gas 
price forecast in the High Tech scenario is below the Reference Case price forecast beginning in 2023 and 
increasing throughout the forecast period ultimately almost reaching 50 percent of the Reference Case price. 
If true this is problematic, as the High Tech gas prices would affect power prices as Vectren is unlikely to 
be the only party to experience low gas prices, CT dispatch, and the justification for the CTs.10

Natural Gas Price Scenarios (2018$/MMBtu) 

D. CT Costs 

Vectren acknowledges in its IRP that it does not know what the cost of the CTs it includes in its 
Preferred Portfolio will be in part because it has not decided upon a location. Vectren includes updating the 
CT costs as a to-do item. 

In 2016, Vectren used a CCGT cost in its IRP that was significantly lower than the CCGT cost it 
included in its subsequent CPCN filing. The problem in the 2017 was not that the costs were significantly 
higher but that Vectren chose not to reconsider whether the CCGT at the higher cost still made sense.11 This 
mistake should not be repeated in this round. 

9The 80% Reduction case gas prices are the same as the Reference Case. 
10 It is not actually clear from the Confidential Data Runs that the “High Tech” gas price was actually modeled. 
11 In 2016, Vectren did a separate retirement analysis and chose not to update the retirement analysis when the 
CCGT costs came in at a much higher level. 
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Further concern has been raised by Vectren’s comments as to the potential conversion of the CT’s 
to CCGT’s if determined to be appropriate at some time in the future. In response to a data request as to 
whether such a plan increased the cost of the CT’s, Vectren indicated it did not have that information.12

Additionally, it is not clear whether the CT’s require NOx controls and whether that has been priced 
into the cost of the CT’s. Finally, it appears no analysis was performed as to what the cost of carbon capture 
would be on the CT’s or a CCGT if added in the future as would likely be required by a Net Zero RPS. 

E. Capacity Market Values 

A key modeling uncertainty in MISO is what capacity will be worth over the IRP period. Generators 
are paid for their UCAP currently based upon the results of an annual auction. The most recent auction 
results are shown below. Indiana is Zone 6. Michigan is Zone 7. 

RESULTS OF MOST RECENT MISO CAPACITY AUCTION13

Vectren indicated in its IRP that it obtained MISO capacity market forecasts from three parties. 
Since the forecasts were so different, they decided to simply use the average for modeling purposes. The 
logic of this decision is opaque. 

The price of capacity may be significant to resource decisions. Similar to carbon pricing, different 
market values could influence the outcome of the analysis. The prices Vectren used in every scenario are 
shown below. 

12 In its confidential response to ICC DR 1-29 Vectren objects to this request on the grounds that that analysis 
requested has not been performed and  

 solely for the purposes of discovery. (emphasis added) 
13 https://www.misoenergy.org/about/media-center/miso-closes-eighth-annual-planning-resource-auction/ 

Zone(s) $/MW-Day

1-6 5.00

7 257.53

8 and 10 4.75

9 6.88
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IRP ASSUMPTIONS OF ZONE 6 MARKET CAPACITY PRICES 

Traditionally, when there are significant factors that affect resource decisions and there is some 
uncertainty as to level, sensitivity analyses with alternative assumptions are conducted to, at a minimum, 
determine the robustness of the results and how significant that factor is to the outcome. 

The logic for the higher capacity market prices is that with the shift to increased renewables, the 
cost of capacity in MISO will increase. As shown above, the results in the most recent MISO auction 
demonstrate that there can be significant variability in the capacity costs by Zone and there should be a real 
concern for customer rates as utilities retire high UCAP capacity. 

Without any analysis of the impact of capacity prices on resource decisions, Vectren concludes that 
the best way to manage the uncertainty on future MISO capacity market values is to build the CTs.14 This 
appears to be a convenient conclusion. 

F. Resource Options

Vectren considers a relatively narrow range of resource options. Two carbon-free sources that 
should have at least been discussed are small modular reactors (SMR) and fuel cells, not as a specific option 
for 2023 but as a potential resource in 2030 and beyond. Neither are mentioned in the IRP. 

14IRP, Volume 1, page 211. 

Year $/MW-week $/MW-day

2020 62.42 8.92

2021 192.89 27.56

2022 427.45 61.06

2023 816.11 116.59

2024 895.26 127.89

2025 927.82 132.55
2026 957.37 136.77

2027 903.91 129.13

2028 862.74 123.25

2029 892.13 127.45

2030 903.44 129.06

2031 882.66 126.09

2032 893.66 127.67

2033 849.41 121.34

2034 868.69 124.10

2035 914.49 130.64

2036 922.89 131.84

2037 931.47 133.07

2038 913.26 130.47

2039 930.84 132.98
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SMR’s have become the focus for the next generation of nuclear power in the U.S. Since 1990, nuclear 
power has accounted for about 20 percent of electricity generation in the U.S.15 As carbon free generation, 
they become increasing attractive under a net zero plan. 

The Nuclear Regulatory Commission (NRC) has not yet approved the reactors but the process is 
underway. SMRs require significantly less space than a typical nuclear plant and produce nuclear energy 
on a comparatively smaller scale. Reportedly SMRs would be designed to ramp up and down, thereby 
providing greater operating flexibility. The potential designs for the small reactors are expected to reduce 
the risk of the core overheating.16 Two U.S. companies, NuScale and TerraPower, are actively moving 
forward with development.17,18 The NRC is in the process or reviewing NuScale’s plant design. TerraPower, 
which had planned to construct a demonstration plant in China, is now focused on a U.S. site. 

In December 2019, Tennessee Valley Authority (TVA) was the latest entity granted by the Nuclear 
Regulatory Commission (NRC) an early site permit (ESP) for a SMR project. The ESP is approval from 
the NRC of one or more sites for a nuclear power facility, independent of an application for a construction 
permit or combined license. An ESP is valid for 10 to 20 years from the date of issuance and can be renewed 
for an additional 10 to 20 years. The other utilities that have been granted ESPs are Exelon, Dominion, 
Southern, and PSEG Power.19

Most recently, the Department of Energy awarded two companies, TerraPower LLC and X-energy, 
$80 million each to build advanced reactors to operate within seven years and approved a cost-share award 
of nearly $1.3 billion to help develop the first NuScale Power LLC to the Utah Associated Municipal Power 
System (UAMPS).20

A fuel cell is an electrochemical cell that converts the chemical energy of a fuel (often hydrogen) 
and an oxidizing agent (often oxygen) into electricity. Hydrogen can be produced from a variety of source 
including water, fossil fuels, or biomass. The most common is steam-reforming in which the hydrogen is 
separated from the carbon atoms in methane (CH4). Natural gas is currently the main methane source for 
hydrogen production by industrial facilities and petroleum refineries. The non-fossil alternative is 
electrolysis which splits hydrogen from water using an electric current. As there is no carbon associated 
with electrolysis, the product is referred to as green hydrogen. 

Currently, it takes more energy to produce hydrogen than hydrogen produces when it is converted 
to useful energy. Hydrogen is still preferred in certain applications, e.g., rocket fuel, because it has a high 
energy content per unit of weight. Current global production of hydrogen is about 70 million tonnes.21 The 
primary challenge towards increased use of hydrogen as a fuel is the reduction in the cost to produce 
hydrogen. 

In July 2020, the European Union (EU) set 2024 and 2030 targets for green hydrogen, respectively 
of six GW and 40 GW of electrolyzers installed within the EU. EU has also established an additional 40 
GW goal to be in place in nearby countries that could export to the EU. EU policymakers have indicated 

15 https://www.eia.gov/electricity/annual/
16 https://e360.yale.edu/features/when-it-comes-to-nuclear-power-could-smaller-be-better
17 https://www.businesswire.com/news/home/20191212005796/en/NuScale%E2%80%99s-SMR-Design-Clears-
Phase-4-Nuclear
18 https://www.terrapower.com/about/
19 https://www.nrc.gov/reactors/new-reactors/esp.html
20 https://www.publicpower.org/periodical/article/doe-cost-share-award-1355-bil-approved-uamps-small-modular-
reactor-project
21 https://www.iea.org/reports/the-future-of-hydrogen
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that green hydrogen will be an essential tool to achieve a net-zero economy by 2050. If fuel cells are 
commercialized, they not only present a zero-carbon option, they also eliminate the need for baseload 
generation because they do not need to be scaled.

G. Power Purchase Agreements 

Most renewable power is purchased through Power Purchase Agreements (PPA). PPA’s vary in 
length but are generally between 10 and 20 years. PPAs typically have predetermined pricing through the 
PPA term. PPA’s typically do not provide for prices to track market prices, and therefore, can diverge by a 
significant degree. 

The best example of this is the first generation of wind PPA’s. NIPSCO entered into two wind 
PPA’s (Buffalo Ridge and Barton) in 2009. In its latest Fuel Adjustment Clause (FAC) filing22, NIPSCO 
shows the actual cost of wind under its PPA’s is $57.44 per MWH for the second quarter of 2020. This cost 
is more than twice NIPSCO steam generation costs ($27.41 per MWH) and combined-cycle costs ($11.33 
per MWH) and almost three times higher than the cost of purchases through MISO ($19.36 per MWH). 

NIPSCO is not alone. In or around 2009, AEP Ohio entered into long-term wind renewable energy 
purchase agreements (REPA’s) to comply with the state of Ohio’s alternative energy rider (AER). These 
20-year contracts have turned out to be out-of-the money particularly when compared to the other Ohio 
utilities which chose to comply with their statutory obligations without the use of long-term contracts. This 
can be seen in a comparison published by the Public Utilities Commission of Ohio (PUCO) which compares 
AER rates and monthly bill impacts on a quarterly basis for the six electric distribution companies.23 Ohio 
Power’s rates were the highest in 10 of the last 11 quarters and exceeded the simple average of all six 
utilities by 145 to 363 percent over this period. 

AVERAGE MONTHLY BILL IMPACT 

Source: Public Utilities Commission of Ohio, RPS EDU Rate Increases 

22 Cause 38706-FAC 123 
23 https://www.puco.ohio.gov/industry-information/industry-topics/ohioe28099s-renewable-and-advanced-energy-
portfolio-standard/

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3

Cleveland Electric Illuminating $0.15 $0.06 $0.24 $0.43 $0.22 $0.43 $0.39 $0.40 $0.27 $0.47 $0.41 $0.44 $0.34 $0.86 $0.48

Dayton Power & Light $0.19 $0.04 $0.07 -$0.12 $0.06 $0.06 $0.10 $0.10 $0.10 $0.10 $0.34 $0.34 $0.34 $0.34 $0.29

Duke Energy - Ohio $0.33 $0.42 $0.23 $0.28 $0.44 $0.66 $0.08 $0.22 $0.30 $0.56 $0.04 $0.07 $0.16 $0.13 $0.03

Ohio Edison Company $0.13 $0.07 $0.15 $0.32 $0.23 $0.47 $0.38 $0.38 $0.37 $0.47 $0.41 $0.44 $0.27 $0.95 $0.44

Ohio Power Company $0.75 $1.53 $1.31 $0.56 $1.66 $2.07 $1.24 $0.54 $0.69 $1.17 $1.53 $1.92 $2.26 $2.67 $1.39

Toledo Edison Company $0.23 $0.11 $0.20 $0.53 $0.43 $0.63 $0.51 $0.59 $0.66 $0.36 $0.35 $0.54 $0.37 $0.92 $0.45

Average $0.30 $0.37 $0.37 $0.33 $0.51 $0.72 $0.45 $0.37 $0.40 $0.52 $0.51 $0.63 $0.62 $0.98 $0.51

Ohio Power/Average 253% 412% 357% 168% 328% 288% 276% 145% 173% 224% 298% 307% 363% 273% 271%

2017 2018 2019 2020
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VII. Inadequate Attention to Potential Impact of 
Future Renewables Saturation of MISO Market 

The Midcontinent Independent System Operator (MISO) is an independent system operator and 
regional transmission organization under FERC jurisdiction that coordinates, controls, and monitors the use 
of the electric transmission system in order to optimize power costs within its footprint. MISO membership 
includes all or part of 15 states and the Canadian province of Manitoba. Most of the generation in Indiana 
is sold through MISO. MISO provides non-discriminatory service and is independent of the transmission 
owners and the customers who use its system. MISO performs its obligations by conducting day-ahead and 
real-time energy and operating reserve markets, managing least cost economic dispatch of generation units, 
and monitoring and scheduling energy transfers on the high voltage transmission system. MISO is also 
responsible for long-range transmission planning, generator interconnections (new and retiring), and long-
range studies. Of particular relevance to the IRP is MISO’s renewable integration impact assessment 
referred to as RIIA. 

Vectren mentions the RIIA in its IRP but only to say that its purpose is to assess the implications 
of the growth of renewables on transmisson needs and dispatch and to determine whether there are 
“inflection” point. Vectren did not overlay MISO’s key finding to date which is that above 30 percent 
renewable penetration integration complexity and costs increase sharply. 

MISO OPERATING CONCERNS WITH INCREASED RENEWABLE PENETRATION 

Source: The Evolving MISO Grid and Multi-State Transmission, February 3, 2020 

MISO reached seven conclusions associated high renewable integration.24

1. Risk of losing load compresses into a small number of hours and shifts into the evening. 

24 https://www.lec.leg.mn/2020/MISO%20for%20MN%20LEC%20Feb%202020%20vf.pdf
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2. Existing infrastructure becomes inadequate for fully accessing the diverse resources across the 
MISO footprint. 

3. Regional energy transfer increases in magnitude and becomes more variable leading to a need 
for increase extra-high voltage line thermal capabilities. 

4. Power delivery from low short circuit area many need transmission technologies equipped with 
dynamic support capabilities. 

5. Frequency response is stable up to 60% instantaneous renewable penetration, but may require 
additional planned headroom beyond. 

6. Grid-technology-needs evolve as renewable penetration increases, leading to an increased need 
for integrated planning. 

7. Diversity of technologies and geography improves the ability of renewables to serve load. 

For IRP purposes, the two most important are (1) the need for integrated planning and (2) the 
importance of diversity. With respect to integrated planning, MISO is not referring to individual utility 
IRP’s. It is a broader statement reflecting MISO, not individual utility systems. With respect to diversity, 
MISO again is not referring to individual utilities. In other words, parochial planning by individual utilities 
is likely to increase energy costs in MISO. 

MISO further recognizes that a balance must be achieved between generation and transmission 
costs for affordability. 

Source: The Evolving MISO Grid and Multi-State Transmission, February 3, 2020 
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Another point made by MISO relates to the status of the queues. Renewable projects are 
overwhelming the queues and could affect the ability of proposed projects to be available on a timely basis 
where new interconnections are needed. 

Source: The Evolving MISO Grid and Multi-State Transmission, February 3, 2020 

Because of the lack of adequate transmission, MISO started to dispatch wind generation in 2011 
and solar generation in 2020. This change had serious financial consequences to NIPSCO when the wind 
generators in legacy PPA’s prevailed in a legal dispute that NIPSCO (and its ratepayers) were required to 
make payments for wind even when MISO could not take the power.25 The dispatching of the intermittent 
resources will lower expected capacity factors and probably UCAP which is the amount of a resource 
Vectren can include in meeting its reserve margins. While the modeling captures some decline in UCAP 
for solar and wind, it is not clear the represented decline is sufficient. 

25 https://casetext.com/case/barton-windpower-llc-v-n-ind-pub-serv-co


